Using the method suggested in Ref.
The normal inflation models predict the tensor perturbation besides the scalar perturbation [3] . The detection of this kind of perturbation is very important for fixing the energy scale of the inflation, and studying the evolution of the inflation and following stages. Especially, recently a lot of people had advised some new inflation mechanizm [4] , some of which suggested the inflation may occurred at very low energy scale, such as T eV . This low scale predicts that the tensor perturbation generated from inflation stage is too small to be detected. We also have study the effect of the reheating and dark energy on the tensor power spectrum, and found that the different models can give different spectrum [5] . So the research on the tensor perturbation is a kind of new way to studying the evolution process of the Universe, especially the inflation physics.
There are three main ways to detect this tensor perturbation at different frequency: the direct detecting with LIGO and LISA, their sensitive frequency is 10 −3 ∼ 10 3 Hz [6] ; the way by analyzing the timing residuals of the millisecond pulsar, and their sensitive frequency is 10 −9 ∼ 10 −7 Hz [7] . For the wave with very low frequency as 10 −18 ∼ 10 −16 Hz, we can detect it by studying the anisotropy and polarization of CMB [8] . For this method, normally, one thinks that we can get the tensor perturbation signal only if we get the magnetic polarization power spectrum, C BB l at large scale. But this signal is very small in theory, and until recently, it had not be observed. People only give an upper limit r < 0.36 (95% c.l.) [2] , where r is the amplitude ratio of initial tensor and scalar perturbation power spectrum. In our paper [1] , we have advised a new method to look for the tensor perturbation directly from the CMB temperature anisotropy power spectrum. By analyzing the quadrupole of CMB anisotropy power spectrum observed by COBE, we found that the contribution of tensor perturbation is obvious. In this paper, we will also use the quadrupole by COBE, and give a result of contribution of tensor perturbation in quantity, which is very important for studying the inflation and CMB physics.
In the usual way, we can expand the temperature pattern T (n) in a set of complete orthonormal basic functions, the spherical harmonics:
where
are the temperature multipole coefficients and T 0 is the mean CMB temperature. The l = 1 term is indistinguishable from the kinematic and is normally ignored. The sources of generating the CMB anisotropy are mainly two kind: the scalar perturbation and the tensor perturbation, and the tensor perturbation can only contribute for l ≥ 2 [9] .
We can define the function of anisotropy power spectrum in usual:
This power spectrum is a scalar in mathematics, its values are independent on the choice of the coordinate system. So we can choose the coordinate system randomly, which does not affect the power spectrum.
But also this power spectrum is a sum for magnetic quantum number m, which covers up the physics in the different m components. If a lm is generated by scalar perturbation and tensor perturbation, and the contribution of scalar perturbation is much larger than tensor perturbation, it will be difficult to separate the tensor perturbation from this power spectrum.
In our before paper [1] , we have defined another power spectrum:
which is not a scalar in mathematics, its values depend on the choice of the coordinate system. If we choose a special spheric coordinate system (θ, φ), we can easily find that, its values only depend on θ, but not on φ. So this function can also be used to study the directionality effect of the cosmic perturbation.
If the cosmic perturbations are all isotropy, it is easily found that this function is also independent on θ,
and is a scalar in physics. For a given l, this function can reflect the different m components. And its relation with C l is simply by:
If the CMB anisotropy is only generated by scalar perturbation, we have proved that: for a giving l, the ratio relation of A lm is:
where the superscript S denotes that the A lm is only generated by scalar perturbation. But if the anisotropy is generated by tensor perturbation, then we have the relations as below (it is very difficult to give an analytic expression of A lm ): 
also the superscript T denotes that which is generated only by tensor perturbation. We find that these two kind of relations are not same at least at l = 2, 3, 4. Normally, the observed values of A lm = A S lm + A T lm , so we can get the amplifies of A S lm and A T lm by studying the ratio relations of A lm for a given l. This is our new way to get the tensor perturbation signal directly from the CMB temperature anisotropy power spectrum.
The actual quadrupole distribution over the sky was measured by COBE, in Galactic coordinates, is Q(θ, φ) = Q 1 (3 cos 2 θ − 1)/2 + Q 2 sin 2θ cos φ + Q 3 sin 2θ sin φ + Q 4 sin 2 θ cos 2φ + Q 5 sin 2 θ sin 2φ, (10) where the measured (least noisy) components are [10] (U nit : µK)
From which we can get (µK 2 )
A 20 = 361.0 ± 198.8, A 21 = 55.7 ± 17.5, A 22 = 163.3 ± 112.4,
It obviously shows these three quantities are not equal, which suggests that this CMB anisotropy quadrupole is not simply generated by the isotropy scalar perturbation. In Ref.
[1], we have proved the difference of these three quantities is for the contribution of tensor perturbation being important. To obtain the tensor perturbation signal, we define κ 2 as below:
where α = A S 2i , i = 0, 1, 2 (this definition of A S 2i is not very appropriate, for it can not give the error bar, but here we mainly discuss A T 2i , so A S 2i can be looked as a free parameter without error). It is easily find from (5) and (6) that,
and β is a free parameter. From the relation of (6) and (7), we find that κ 2 = 0 in theory, if we choose appropriate values of α and β. Using the data of (12), we find that when 
From the relation of A lm and C l , we can get
so we get the function
This result is too surprised, for the normal inflation models predict C T 2 /C S 2 << 1. We think it not means that the normal inflation models being incorrect, which is for the CMB quadrupole is much damping than standard inflation models prediction for some unknown reason, which had been widely discussed. If we used the C S l got from the standard inflation-ΛCDM, and find that
where we have chosen cosmology parameters as [11] Ω b = 0.046, Ω c = 0.224,Ω Λ = 0.73, the Hubble constant h = 0.72, the reionization optical depth τ = 0.166, the scalar spectral index and its running are n s = 0.99,
This result is fairly well with the prediction of inflation models, and consists with the upper limit of r < 0.36 (95% c.l.) in Ref. [2] .
In conclusion, we have got the tensor perturbation signal from the CMB anisotropy power spectrum for the first time. Using the observation of COBE, we got the relation of the quadrupole C T 2 /C S 2 = 5.9 ± 2.7. This result shows that the very damping of the CMB quadrupole may be only occurring for the contribution of the scalar perturbation, this new character has a very constraint on the explanation of this damping. If we use the C S 2 predicted by the standard inflation-ΛCDM models, one can find that C T 2 /C S 2 = 0.11 ± 0.04, which consists with prediction of the normal inflation models, and also consists with the upper limit of the tensor perturbation which got from [2] . This result holds up the standard inflation models, and suggests that the energy scale of the inflation is not very low. Yet, getting the spectrum of initial tensor perturbation will depend on the getting of C T l with l > 2, but this result has shown that it is necessary to reestimate the cosmological parameters, especially the inflation parameters, after considering the effect of the tensor perturbation on CMB anisotropy power spectrum.
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